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It has been shown (l, 2) that the strip system is able to propagate at least two modes,
the TEM and TM modes, which do not possess a cutoff frequency.
This system, therefore, has certain limitations in practical applications. Even if
only one mode is excited initially, any obstacle in the system is likely to excite the other
modes, which will also be propagated in the system.
To eliminate the TM mode, a system consisting of a conductor strip separated from
the ground plane by a dielectric strip was investigated. However, measurements showed
an irregular distribution of the fields in the longitudinal direction, indicating that the
system propagated not one but several modes.
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Fig. XII-1
Subminiature type of x-band balanced mixer.
Fig. XII-2
Shielding of a subminiature
x-band balanced mixer.
A subminiature type of an x-band balanced mixer was developed. (See Fig. XII-I.)
Its performance was satisfactory. The radiation was eliminated by the shield shown
in Fig. XII-2.
J. Sc iegienny
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B. SUPER-CONDUCTING HIGH-Q CAVITIES
The apparatus required to make measurements of the Q of super-conducting cavities
has been designed and is near completion.
Tests on a copper cavity operating in the TE011 mode at 3000 Mc/sec gave an
unloaded Q of 4. 5 ± 0. 15 x 104 at room temperature (theoretical Q = 5. 5 X 104). A
lead cavity of the same dimensions is expected to give a Q of approximately 107 at liquid
helium temperatures. (See J. P. Hagen and C. S. Grebenkemper: Phys. Rev. 86,
673, 1952.)
P. H. Rose
C. CAVITIES WITH GENERALIZED MEDIA
A possible method of measuring the magnetic susceptibility tensor of a ferrite at
microwave frequencies was suggested in the Quarterly Progress Report, April 15, 1953,
pp. 91-93. It was pointed out that the method generally implied the simultaneous solution
of a nonlinear system of equations. This difficulty can be avoided if the ferrite separates
W 1 and w2 sufficiently so that the input impedance, given by Eq. 2 of the same report,
reduces to either the first or the second term, according to whether the applied
frequency is near wl or 2 . In this case, wl , w2 , Q 1, and Q 2 can easily be obtained.
An experimental setup has been prepared in order to apply this method.
Theoretical work will be extended to the treatment of waveguides with ferrite
obstacles.
A. D. Berk
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